mRNA expression profile of a human cancer cell line in response to Ginkgo biloba extract: induction of antioxidant response and the Golgi system.
Supplementation of diets with plant extracts for health and prevention of degenerative diseases is popular. However the molecular basis of their therapeutic potentials are poorly defined. We hypothesized that in vitro assays that enable quantitative analysis of the gene expression profiles combined with targeted biochemical analysis can identify the potential effects of phytochemicals. The hypothesis was tested by application of GeneChips to define mRNA expressions of a human bladder cancer cell line incubated with a flavonoid containing extract of Ginkgo biloba leaves. The analysis of the transcriptional response revealed a net activation of transcription. Functional classification of the affected mRNAs showed the largest changes in the abundance of mRNAs for intracellular vesicular transport, mitochondria, transcription and antioxidants. The transcripts for hemeoxygenase-1, mitochondrial superoxide dismutase and the regulatory subunit of gamma-glutamyl-cysteinyl synthetase and their encoded proteins were elevated. The extract also increased intracellular glutathione, the transcripts for DNA repair and synthesis, and decreased 3H-thymidine incorporation. These results demonstrate that a flavonoid containing extract initiates an adaptive transcriptional response that augments the "antioxidant status" of the cells and inhibits DNA damage. These in vitro studies using GeneChips demonstrated a promising strategy for identifying nutritional supplement induced cellular responses that may have a role in counteracting chronic human diseases.